10/551 512 

JC12Rec'dPCT/PTC 2 9 SEP 2005 



OurRef: SPM-395-A PATENT 

DEVICE AND METHOD FOR CASTING AND DRAWING OFF MOLTEN 
IRON-CONTAINING AND MINERAL MATERIALS 
[0001] The invention relates to a device and a method for the trouble-free drawing- 
off or casting of hot melts which are kept in storage until tKey are converted into a 
casting. 

[0002] In high-temperature technology, the handling of liquid melts is a task which is 
frequently encountered. The handling of liquid melts at temperatures above 1000°C 
is to be found for example in foundry practice, in the glass industry or in high- 
temperature gasification in accordance with the THERMOSELECT process, to 
mention just a few examples. Basically the melts are stored in melting furnaces, 
which are provided with an electric or external heating system, and are then cast or 
drawn-off for further processing (continuous casting, surface casting, dead-mould 
casting or similar). 

[0003] In the case of high-temperature gasification according to the 
THERMOSELECT process of different types of waste, such as domestic, industrial 
or special waste, unsorted waste is for example introduced into a reactor. The 
inorganic constituents, e.g. iron, are melted at temperatures of approx. 2000°C. The 
mineral melt is then passed over a cooled copper ring and granulated with H 2 0. 
Above the cooling ring are arranged burners in order to guide the melt securely into 
the granulating system. 

[0004] What is problematic about these methods, especially the THERMOSELECT 
process, is the formation of so-called "plugs" at the outflow. Due to the formation of 
such solidified melt plugs at the outflow from the furnaces, very often interruptions in 
or problems with operation occur. For example in the THERMOSELECT process, 
where there are large proportions of iron, the melt, which solidifies as it flows out, 
begins after some time to adhere to the cooling ring. A plug is formed. Only after the 
plug has been manually removed can the process of casting be continued. 
[0005] The object of the present invention is now to quote a device and a method 
which make possible a continuous, trouble-free casting or outflow of liquid melts, 
which are hotter than 1000°C, from the storage devices. 
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[0006] This object is accomplished by the development of a device according to 
claim 1 and a method according to claim 12. The subordinate claims 2 to 1 1 
represent preferred embodiments of the device according to claim 1. 
Correspondingly, the subordinate claims 12 to 17 represent embodiments of the 
method according to claim 12. 

[0007] Accordingly, an instrument (hereinafter referred to as a plug-remover) is 
provided for the mechanical removal of plugs which form as a result of solidification 
at the outflow of a container storing the melt. The solidification of the melt occurs 
because the melt discharge outlet includes a cooling device in one form or another. 
For example this cooling can take place in that the outflow is exposed to ambient 
temperatures. According to the invention, the plug-remover is attached to the melt 
discharge outlet. 

[0008] The advantageous effect of this invention lies in the possibility of maintaining 
the operation of the discharge for the melt without any manual intervention. 
[0009] In a preferred embodiment, the invention provides a water-cooled copper 
outflow ring arranged above the melt discharge outlet. Due to the high thermal 
conductivity of the copper ring, no fixed connections can form between the plug and 
the outflow ring. Furthermore, a melt discharge outlet of preferably 200 mm to 800 
mm, by very special preference of 500 mm, is used. 

[0010] A preferred variant of the invention is given in that the plug-remover pauses 
in a rest position or even end position before the removal process is carried out. In its 
end position the plug-remover does not block the discharge. 

[0011] In a further preferred variant, the rest position is designed as a cooled area. It 
is an obvious idea here to shield this area from the radiation used for heating the melt 
container. In this connection, an embodiment is also conceivable according to which 
the plug-remover is cooled by an internal cooling system, and this prevents material 
fatigue. Also in order to prevent tension or material fatigue, a housing can be formed 
as a cooled cast structure around the rest position of the plug-remover. 
[0012] In respect of the movement of the plug-remover, a preferred embodiment 
provides for movement in the plane perpendicular to the outflow direction. The 
cutter is moved on a circular path which covers the entire melt discharge outlet. The 
spacing between the plane of movement of the plug-remover and outflow ring is as 
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short as possible. It should not be more than 420 mm, but preferably even less than 
200 mm. In order permanently to prevent plug formation, movements with cycle 
times of 1 to 3, preferably 2 seconds are proposed. 

[0013] In a further embodiment, the plug-remover can take the form of a sword- 
shaped cutter. In this connection a hydraulic drive mechanism for the cutter has 
proved to be particularly efficient. 

[0014] In a further embodiment, a recording mechanism triggered by the plug- 
remover is provided. This recording mechanism detects whether the plug-remover 
has assumed its end position. If the plug-remover does not reach its end position, 
which implies the formation of a plug which cannot be removed by the plug-remover, 
an oxygen lance melting the plug above the discharge is automatically switched on. 
Thus the plug is cut away or oxidised by a mechanism similar to a cutting torch. 
Alternatively, one or more 3-channel burners are arranged above the cooled copper 
outflow ring, in order in this case to keep the melt discharge outlet free from 
solidified material. 



